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One focus of our research was on the theory of approximate reasoning and the related 
concept of computing with words. Among our accomplishments in this area is the development 
nera ramewor or vertsne variables. Central to computing with words is the 
representation of knowledge by the association of a value with a variable and the idea of a 
generalized constraint While possibilistic variables have emerged as the fundamental type of 
variables based on fuzzy sets there exists another class of variables which require the use of 
fuzzy sets to aid in their representation, these are variables which can have multiple solutions 
and have come to be called veristic variables. Examples of this are variables corresponding to 
nguages a persons speaks and hobbies of interest There can be of use in diagnosis problems 
ere ey enable the recognition of multiple faults. In our work in this area we have provided 
a asic ramework for the translation of linguistic statements involving veristic variables into a 
formal framework that allows computer manipulation of this kind of information. 

During this research we worked on a number of issues related to the use of fuzzy sets 

in reformation retrieval. One area in which we have concentrated is on the development of 
tools useful for the construction of complex queries in a way compatible with human 
description. Particularly noteworthy here is our use of ideas from fuzzy set theory to develop a 
new class of multi-attribute aggregation functions. This class, which is of a hierarchical type 
4 ows for an easy transition from human description in linguistic terms to a formal 
mathematical representation. Here a quety can be initially described by high level concepts and 
then these concepts are defined in terms of simpler concepts until we reach a level of 
expression whose satisfaction is directly measurable from die documents. Fuzzy sets and 
linguistic quantifiers are used to help in the implementation of this process. In this framework 
each concept consists of three tuple; a measure of its importance, a subset of subconcepts and 
an agenda for combining its constituent subcomponents. The OWA operators are used to help 
implement the aggregation mechanism. 

During this research we worked on a number of issues related to the use of fuzzy sets 
in recognition technology. W e began the development, within the framework of fuzzy sets and 
possibility theory, of a scheme for object recognition which has a particular focus on handling 
problems that are common in application domains where the objects to be recognized (detected 
and identified) represent undesirable situations, referred to as crises. Crises develop over time 
and observations typically increase in number and precision as the crisis develops. While early 
detection of crises is desired, since it increases the possibility of an effective action, it is often 


ci n /~ j*—f a 
WJ 


at odds with precise recognition. The crisis r< .™« 

tlccision suppon, such as target recognition anT 7 ^ ‘ $ “ S6veral arcas of 

characterized by vague knotlldTe TT K " 7716 „ 

imperfections, such as missing information” .“'''“T* sofferin S ,r °m several kinds of 
source, and mutual, possible confliclTor ? PKC ‘ S,M - “” cerai " t >’- reliability of dte 

•H* probiem of hanging * ““ «*«<>■»“• 

problems of informa, ™"T ^ ** 

different kinds of imperfection are hand « Z ZL JZ7 ( 

theory. tramework of fuzzy sets and possibility 

uncertai ^ ”*** * **.***** ° f dccision "»«"« under 

uncertain information. With the use oTtheT^ *° Pr ° VldC 3 framework 10 represent 
different rape, of uncertain i„l, * T 5 "" 5 We « abte *> ^present various 

unified framework. Once having ^^,'^ b '" St,C a " d P ° SSibilistic a ™"8 others, in a 

- ~ of comparing J ZZV, “ TT ^ ^ “ 

appropriate valuation funedons Wc provided n Z r ■ »f 

Of a valuadon function, in order to obtain these vlteadon f H 

integral. Using this approach we have develop f ° ni we used the Choquet 

different types of uncertainty Wc ha ^ I 77 ^ ° f Va,UaUOn functions appropriate for 
attitude in Z decis W * ^ ° f ^ 

means of T 1** ^ “ 2 

decision maker „ express them decZ 2- ‘ SM te able *° *«* a 

prototypical si.ua, ioos. From these proto, ylT'^ “ ” ' mpredSe usin 6 

^ - « extend ourldel ZIl“ iZi " 8 CaPad ‘ y ° f 

called ZZlTXZZZt T1 r ° f 0rd ' red WdehKd < OW A, operator 

their argbme , ^™a T ^ "« « 

over the secontn^ponwt^^hich^re :hw h ag^^t7 J ^Tumber^d”ff n<,UCC ”” ° rdCrin ^ 

of^^^n IIL^hen'we^an^mi^” 5 ”” 13 ^ 1 ” 1 * S f^dc^ariy nmabte use 

to provide a context based on the woITn^rdoZlauriV^ 5 “ ^ ** 

based upon the value of another variable * “ ‘ h ' " d '" rmi "' d 


PUBLICATIONS SUPPORTED IN FULL OR PART UNDER 

GRANT 

p . OUC ^ n Me " mer ' Yager ‘ R - R - and Zadeh, L. A., Information, Uncertainty, and 

Fusion, Kluwer Academic Publishers: Norwell, MA, 2000 

I Bo,Kho "-f -to. B- Yager, R. R. and Zadeh, L. A., Uncertain* in ImeU.W and 
Information Systems, World Scientific Publishers: Singapore, (To Appear). 

; r /*' r ; R - R , a " dR > ,ba ' ov - A.. "Fusing lists relieved from multiple information sources." in 
Frontiers in Soft Computing and Decision Sciences, edited by Medsker, L„ AAAI Press- 
Menlo Park, CA, 62-70, 1998. 

■***“’. R ' R " " 0n ,he COnS,ruclion of hierarchical furry systems models," IEEE 
Transactions on Systems. Man and Cybernetics Pan C: Applications and Reviews 28, 55-66, 

H f L ^ Ya£CI ' R ' R ” A " approach 10 an ob J ect recognition agent for monitoring 
Internet information sources for crisis detection,” Proceedings Seventh International 

Conference on Information Processing and Management of Uncertain* i„ Knowledge- based 

Systems, Paris, 1496-1501, 1998. 

numhl ,R p R a ! d FllCV ’ ° 0pcra,lons for granular computing: mixing words and 
numbers. Proceedings of the FUZZ-IEEE World Congress on Computational Intelligence. 
Anchorage, 123-128, 1998. b 

• Dubois, D„ Prade, H. and Yager, R. R„ "Computation of intelligent fusion operations 
based on constrained fuzzy arithmetic," Proceedings of the FUZZ-IEEE, World Congress on 
Computational Intelligence, Anchorage, 767-772. 1 998. 

Yager, RR. and Pasi, G., On the issue of document retrieval from multiple independent 
sources. Proceedings Seventh International Conference on Information Processing and 
anagement of Uncertainty m Knowledge- based Systems, Paris, 1502-1509, 1998. 

ZTl R ± 0n the S0,Uti ° n 0f simuItanc0uS fuzz y models,” Proceedings of the FUZZ- 
» or Congress on Computational Intelligence, Anchorage, 956-960, 1998. 

* PaS1, °* 3nd Yager - R - R ’ , An a PP f oach to compute default attribute values in fuzzy object 
oriented data models," Proceedings of the FUZZ-IEEE. World Congress on Computational 
Intelligence, Anchorage, 1326-1331, 1998. 

R ' R \ " InCluding impor ‘ a "“ a in OWA aggregations using fuzzy systems modeling," 
icbb Transactions on Fuzzy Systems 6, 286-294, 1998. 

1 Y j a T eCr ’ R Rm " Mixcd Strate8ies and Vision making under uncertainty,” Proceedings of the 
2nd International Workshop on Preferences and Decisions, Trento, 102-106, 1998. 


C -4 O f- A -J — 

K.gg 


' 0rabisch - M " Orlovski. s. A. and y a „ r R R _ 

World Scientific Publishers: Singapore, 3-22 ,998. ’ ” ’ M ' “’ d V ' ntre - A - 

^^5lTfc!Sr j * , | J W mediM “"on." 

;Z; 0fOWAinf0mUri0m ^ — Wa, of intelligent 

• Yager. R. R. and Filev, D. P„ "Fuzzy rule based men t n 

Furry Systems- Modeling and Control. edited by Z^nZT" 7 % " ” 

Academic Publisher: Norwell, MA 91-133 i 99 g S ' n0 ' M " Kluwer 

O^rrahim, , A.. 0,o„d„ P. 1 

and Fuzzy-Neuro Integ^wTh '^ ZZZsZZty Ki^O 

p I" *"* 1 J - S P™*-Ver,ag: Berlin. 94-1 ,3. ,998. ' " ’ 

information retrieval systems'" ^ournaM ^ ^ Ua * 0n °f document, from multiple collection 
1177-1184, ,998. Journal for the American Society for information Science 49, 

* Sccrri, E. R„ Kreinovich. V., Wojcichowski. P. and Yaeer R R -yw , , 

the periodic system of chemical elements - IrUematie it* Y f ” ° * ex P ,anation of 

Knowledgc.ba.sed Systems 6, 387-401 1 998 Uncertainty, Fuzziness and 

«^’C."rrr" * — 

: r “• Properties," in Handbook of Fuzzy 
*«s: New Yo^iflS ,\m ’ * ** ^ W » ^ ^ 

^olTf'f^m“ tws,: - J 88 '?' R ' "" C ' a “ * implications, 
y implication revtsted, Fuzzy Sets and Systems 100.267-272. 1998. 


1 - 5 - 

M-wt , 


510 643 4236 P. 


Uncertainty, Fuz^rKtssand ^nowl^ge-to^^jy 6 ? 11 ' 20 ^ cons * ra,nts '" International Journal of 
* MW* R, Zimmermann H T y a „ pT” ' 5 ' 9 ' 532 ’ 

Financial Engineering, Physica-Vcrla'g: Heidelberg^itjtjtk K * CW *- Soft ■« 

<^Scr, R. R. and Lamata m t • 

payoffs," in Soft Computing in Financial EngL^rtoe^erTr^ ” nccrta * n,y w >th nonnumeric 
H. J„ Yager, R. R. anc j Kacprzyk J Physica Vr l u • * * V Rlbeir0, R - Zimm crrnann, 

• Yu». R. R. and Kiev. D. P ^ Z T ^ '”*■ 

•“7mT' M r “* ~ V ' IEEE 

y » M., Seyrat, C. and Yager R R "inn- 

Proceedings of .Ke 18th Conference of the North' A™ 7 W ' b VidM objects '' 

Society (NAF1PS), New York, 914-9] 7 , 1999 F ““ y Information Processing 

Inwlligem Systems 14, 475-500. 1999 "°" P ° SS,b,lls " c lo S ic -" International Journal of 

Nort^ American ^Kfor™^" P^sTT ° f "" ' 8,h of the 

• Yagcr. R, R „ " Fuz ; set me^~:« ** .99, 

Intelligent and Fuzzy Systems 7. 27-45, 1999 8 '“nonsense tn owledge," Journal of 

•Yager,R.R„ "On the evaluation of uncertain courses of action " Teel. • ,n 
Bouchon-Meunier, B. and Yager R R ’ TcchmcaJ Detyniecki, M., 

operators," Proceedings of EUROFUSE Ri>h °P erator - a new vision on aggregation 

• Rasmussen, D. and Yager R » , ^ 1W ' 

summarySQL." Fuzzy Sets and System's 106, " 3 7,£ fUnai °° al wi “ 

Fuzzy Sets and Systems lo's'T-To'™ ^ ’ mpIlt:anc,n °P era,ore i« fuzzy modus ponens," 

! y^? * dWiSid " ^ 

via informa,ion 

R. R", Simultaneous solution of fuzzy models- a„ - 

equilibrium analysis," Fu22 y ScK a „d Systems, (To Appear) ' PP Cat ’°" 10 etonomic 
• Yager, R. R. and Kelman a - a - ^ " } ‘ 

-T e « r' TT? T”' of ’** 0WA 

xager.R. R„ Fusion of multi-agent Dreferencf, ^ PP ; ' 

Appear). ' c,erin ? s * Fuzzy Sets and Systems, (To 




** W ° rds in ,n Systems ^ *** W ° rdS ’" “ C ° mputin « 

pnnger-Vcrlag: Heidelberg, 50-77, 1999. ' c 1 c y Zadeh, L. A. and Kacprzyk, J., 

* YagW ’ R ' R '* " A 8 am « theoretic approach to d<-’ * 

totentaponal Journal of Intelligent Systems in Accn Undcr unc <*«imy." 

143, 1999. y tCms m Accou nting, Finance and Management 8, 131. 

* P^i» G« and Yftgcr, R r "p*j % • 

objea oriented data models," IEEE Trarca^ions US '" e ,nlKriBnc ' st ™cmres in fuzzy 
(To Appear). ™«ct,on S on Systems. Man and Cybernetics: Par, C. 

9 Yflgcr R R tf A 

Human Centered information.” in Softcomputing for 

(To Appear). 7 ' ' Q and M 'r*mo,o. s.. Springer-Verlag: Berlin. 

ager.R. R„ Fuzzy modeiing for intelligent decision maV 
Transactions on Systems, Man and Cybernetics Part R r uncer,aim y." IEEE 

T Yager, R. R„ "Constructing decision functions u^f^ Ob Appear). 

International Conference of the Decision Science * mC ‘ h0dV ' PnKM «i"gs Fifth 

• Yager, R. R. a„ d Kreinovjc|i ™ SC,MCes Athens, HM-,467. ,999. 

ResMreh con,i " 8 frora differcm web 

Fuay Systems 7, 462-w"w| 8 W " h ^ Pr ° babilit) ' ass e«menls." IEEE Transactions on 

• Larsen, H. L. and Yager, R. R "A f * 

Transactions on Systems Man and CybernercTrr! a" rCC ° 8nirion tech oology," IEEE 

• Yaeer R r «n - • ; V 1 0 A PPear). 

Journal of Uncemm^F^ ^ lh 0[d ™' information," International 

”, Larsen. H, L. and Yager R R - F 8 ased Systems, (To Appear), 
environments," i„ Information Uncertain, Tand f ° • rK ° Sni,ion for in uncertain 

Journal of Intelligent Systems, (To Ap^)* ^ “ Si ” 8 Valua,ions -" International 

Soft Computing in Informadon '’ U '"' S “ d0CUmen ‘ reoi 'val." in 
«" ** C - Fhysica Verlag: Heidelberg; <t“ A p ““)“ A " ,MC “ i0 “- ^ ^ P 

] Yager, R. R. t "Vcristic variables " IEFF Tr* 

' rpEE Transactions on Systems, Man and Cybernetics 


f 


- k - L - < U.F\L 


Part B; Cybernetics, (To Appear). 

* Yager, R. R., "Nonmonotonic OWA operators." Soft Computing, (To Appear) 

llr!*: R „ R ‘ an f f rdn0ViCh ’ V ” " Dccisi0n maki "S undcr interval probabilities." 
Internauonai Journal of Approximate Reasoning. (To Appear). 

(T^ Appear) ^ ' ^ ^ inStantiati ° n ° f poss, ' biIit y distributions." Fuzzy Sets and Systems. 

• Yager, R. R., "Modeling uncertainty using partial information." Information Sciences (To 

Appear). ’ v 

Yager. R. R. and Kreinovich, V., Fair division under interval uncertainty," Technical 

eport#MII-1820 Machine Intelligence Institute, Iona College, New Rochelle, NY, 1998 (In 
Review). ' v 

'^ S ' r ' R ' R " " Inte " al valued Dem P st cr-Shafcr belief structures," Technical Report# MU- 
achme Intelligence Institute, Iona College, New Rochelle. NY, 1999 (In Review). 

‘ Dubois - °- Prad4> H - an<) Ya S' r - R - R-. "Merging fuzzy information," in Fuzzy Sets in 
Approximate Reasoning and Information Systems, edited by Bezdek. J. C„ Dubois, D. and 
Rrade, H., Kluwcr Academic Publishers: Norwell, MA, 335-401. 1999. 

? Yager, R. R„ "Approximate reasoning and conflict resolution." Technical Report# Mil-1904 
Machine Intelligence Institute, Iona College, New Rochelle, NY, 1999 (In Review). 

’ ^ ctymccki> Ya S cr - R - R - and Bouchon-Meunier, B., "Specifying t-norms based on the 
value of T(l/2, 1/2)," Technical Report# MII-1912 Machine Intelligence Institute, Tona 
College, New RocheUe, NY, 1999 (Tn Review). 

* Dctyruecki ’ M ‘ ancl Ya S er - R- R-. "A note on ranking fuzzy numbers using alpha-weighted 
valuations," Technical Report# MII-1913 Machine Intelligence Institute, Iona College New 
Rochelle, NY, 1999 (In Review). 

• Yager, R. R„ "Ordinal decision making with a notion of acceptable: denoted ordinal scales " 

Technical Report# Mil* 1914 Machine Intelligence Institute, Iona College, New Rochell* NY 
1999 (In Review). 

•Yager, R. R., "Uninorms in fuzzy systems modeling." Fuzzy Sets and Systems (To 
Appear). 

• Yager. R. R., Hierarchical aggregation functions generated from belief structures," 

Technical Report# Mil- 191 5 Machine Intelligence Institute, Iona College, New Rochelle NY 
1999 .(In Review) 

• Yager, R. R.. "On the entropy of fuzzy measures," Technical Report# MH-1917 Machine 
Intelligence Institute, Iona College, New Rochelle, NY, 1999 .(In Review) 

Yager, R. R., a hierarchical document retrieval language," Technical Report# MII-1920 


if 


i 


f cm 


n /- A—t rs . _ 

w>ie/ wj r. lj 


MaclM. Intelligence IntmtuK. Io„a College. New Rochelle. NY. 1999 . Yager, R. R„ 

R eZM 8 n “ I USin8 fU “ y meaSU, “ a " d «*■««< I-*** Tuchrtcal 
Review) M '""'“S" 10 ' Insli '“ t '. Iona College. New Rochelle, NY. 1999 .(In 

w-um t - R ", "°, n ' ValUaIi °" ° f “ n “ mi " courses of notion." Technical Report# MII- 
1924 Machine Intelligence Institute, Iona College. New Rochelle. NY, 1999. (In Review) 

' ^“^7 m R w maki ” E U " d ' r Vari °“ S lyPeS ° f Technical Report# 

MIM907 Machine Intelligence Institute. Iona College, New Rochelle, NY, 1997 . 

Yager, R. R., "Querying video using fuzzy temporal concepts." Proceedings of the North 
American Fuzzy Information Processing Society Conference. Pensacola. 247-250, 199$. 

Yager, R. R„ "Constraint satisfaction using soft quantifiers," Technical Report# MII-2002 
Machine Intelligence Institute, Iona College, New Rochelle, NY, 1999. 

R R ’ . Determimng equivaIem values for possibilistic variables," Technical Report# 

- 001 Machine Intelligence Institute, Tona College, New Rochelle, NY, 1999. 

• Yager, R. and Kacprzyk, J., "Linguistic data summaries: a perspective," Proceedings of 
tjie Eight Internationa) Fuzzy Systems Association World Congress, Taiwan Vo! 1. 44-48, 

R ” 0n the Calculation of a possibilistic equivalent value." Technical Report# 
Mn-2000F Machine Intelligence Institute, Iona College, New Rochelle, NY. 1999. 

• Yager. R. R., On the representation of veristic variables," Technical Report# MII-2005 
Machine Intelligence Institute, Iona College, New Rochelle, NY, 1999 . 

• Engemann, K. J., Miller, H. E. and Yager, R. R.. "Evaluating risk and transnational 
decision support systems using interval probabilities," Proceedings of INTERSYMP, Eleventh 
International Conference on Systems Research, Informatics and Cybernetics, (To Appear). 

• Engemann. K. J., Miller, H. E. and Yager. R. R„ "Scenario-based analysis in services: 
models incorporating the decision maker’s disposition," Proceedings of theJ 999 International 
Conference of Service Operations Management Association, (To Appear). 

• YaSCr * R R - " Maxi, ™zing the information obtained from data fusion.” Technical Report# 
MII-2007 Machine Intelligence Institute. Iona College, New Rochelle, NY, 1999. 


TOTAL P .13 


/ ;< CONFIRMATION REPORT > 

li-05— 1999<FRI > 00:58 




